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442-380 

[^4:] g:>i£ -i^SAi 38-26 isiH:^^^ 702 

[^^] KR 

[^S^ S^S::'!] LEE. Young-Don 

[^eie^fflsl 551217-1029517 

[^BSsl 442-070 

{^^\ ^^SAi m^=p- eii^ie ^ssxtoms 301-504 

[^^] KR 

I^SSI 9SH:J|1 KIM,Seung-Up 

4^SA| gfSe te^^^^hOFEF^ 114-201 

[^^1 US 

[fixi] xii42s°i ^^§011 s\d\o\ msJt ^01 a^ima. cHEiei 

omu (21) cHfiiei 
(ei) 

20 e 29,000 s 

11 e ii.ooo s 

[^^ya^ssi 0 a 0 SI 

[^Ahs^si 0 m OS 

40,000 % 
[ifSAF^] :>He} (70%iha) 

[i^S^ 12,000 a 

ll¥AIWl 1. fi2fA|-SA||AI(£a)_lS 
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■1)20048683 ^^>: 2003/7/30 

^ 'S7l>^J q-?d-JLSl -14^ (basic helix-loop-helix, bHLH) ^'"'Vtl^V 

(transcription factor)* ol-g-^o.^>i<| #7] A-flS (mesenchymal stem cells)* 

^^^^(transdifferentiation)^l5'm U"^ ^ #7l^liS.^E;i ^^^«r 

(transdifferentiation)5|^ ^?g>mi(neural cells)* -^JL^^^S. -JO^ tfltb 

S«]-7l ^t!: ^S. tflj^l ^1^4 -fr^^V ^l^-S.^*^ ^^7fl^«^ 
z]-^ ^tt 711^5. ^^711 ol-§-€^ 9X^. 

5. 6 
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%^ '^7^: 2003/7/30 



^7]M]S.m ^^^S-S. 13-^ {A METHOD FOR TRANSDIFFERENTIATING 

MESENCHYMAL STEM CELLS INTO NEURAL CELLS} 

1- wr^f 1^, 2^, S'a. 7<a ^ ^•S]-m^1^^<Hl>^i >^>^*^1^, 

£. 2A £ 2Dfe :?]:*^ ^7]4^$\ ^llJ-^i. ^ fl^^^liS.^ ^^^^ ^"^l 

^ A>:a o^,. S 2A^ SL<^ ^S. 0<^ 9^^^ 2B^ ^^1^ -i-^S. 

^^^^<^]3., 2C^ 2D^ SA>s. "^-iq^ Bi^>qli<il^, 

£ 3^ -il^ ^>^>^;^>^ Tf^^lVi Kneurogenin 1; ngnl) ^ ^^^Vfe 5llB.S.u>ole]^ 

^(Cyt)5il- ^(Nu)«^l'^i 1^ "^^^ 1:^* ^^tb ^^zfolji, 

€(cyt)4 ^(Nu)<^iA-i ^s-^m ^-^^ "i-^-i- ^tl^ 

43.^ -il^'^la^^ ^^43.^ i3>?l^ NF200(neurofi lament 200), 
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^^020048683 2003/7/30 
MAP2(microtubul-associated protein 2) ^ NeuN(neuronal nuclei)*^ tfl^ ol^«f|-o^ ^ 

S. 7^ ^l^^^flC/jJ vJtro)^^^ Tf^^l\l 1^ E47 ^S. Dl^ E47 -fr^^>7V ^<Q^ 

-^^43.^ ^>^^ NF-M(neurofi lament -M) ^ 
NF200(neurofi lament 200)<^1 tfl^ ol^^rl-c^^ 1:^^ ^Sfl ^«?ltb ^3|-o1jl. 

S. 8^ ^S.^]^ 1 -e-^^>7l- #7l4i(MSC/Ngnl)5i|- S.'a^^l # 

7HlS.(MX/lacZ) «^ >as^l(striatum)«^l <^]^l}: ^1 2^ ^ <^1^^^ ^ 

£ 9^ 1 -fr^;^>7> #7i>qi5L#(Msc/Ngni)^ 

#7H1i(MSC/lacZ) ^^4: €^ i^<^1 <^Htb ^1 2^ ^^a^I^SI p>?1^ NeuN 

^ A^>a-^il5L(astrcyte)^ t^Vt^^ GAFP^ *Aflc^^# ^^S^l^^ 

H 10^ £ 9^1 ::i2flHS. ^<^1^-. 

ii> ^ ^7l>^ q-^-jial-M-<d (basic helix-loop-helix, bHLH) ^'«'>"?1^> 

(transcription factor)* ol-§--^^S.'5*| ^1:*^ #7] Afls. (mesenchymal stem cells)* 
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r020048683 



^^ '^T]-: 2003/7/30 



^^^^(transdifferentiation)^!?]^ wj-^ ^ ^7] ^7]M]S.S.^^ 
2> :^<g #7lAfl3E.^ ^^^^S. ^^(bone marrow)<^l'H ^"t^^^ 1"^ stroma) 

1^, pi^sf-^Bfl* ^^i^v^Ai ^Tfl ^^^m ^ safe ^^^1 sa<=»i ^-^^^^ 7^^\7] 

^ ^<H^ife. ^"^ #7Hli» ^7]- ^>^o.s.:^B| ^11^^>7lt+ m^^^^ ell olBl till ol>: 

^ ol-g-^H HLAChuman leukocyte antigen) t^'U^] "^^l^lfe ^^S.-^^ ^B^^V^ A>^-t^S. 

3> #7lAflS7> i^<HlAi Ai;gj7>m5.s ^:^*>fe ^^^fl^^ ^-^S. '&^^1^>H 

(Azizi., et al., Froc. Natl. Acad. Sci . USA, M. 4080-4085(1998); ^ Ropen. , et.al., 
Proc. Natl. Acad. Sci. USA, 96, 10711-10716(1999)) #7H13L» ^^l-g-^H ^^^^^^ 
^>i^ ^IS.^ ^ $iT=lfe- ^V^-^^ol ;^l7l^ «> 551-^11^ (Li et al., Neurosci. Lett., 315. 
67-70(2001); ^ Chen., et al., 5frc!&-e 3^. 1005-1011(2001)), ^% #7l4i^ ^=1^^ 
og^ ^^^^ ti>^-^S, ^^^^^ ;^1lHS.rL^*><^ ^^Aflas. ^^^l^lfe 7l^Sl 7fl^ 7> 

<y-^;5] tfl-^^51 ^2|-i^^^ •^^^•^l^V Sfe A>-§-*>fe ^-^S-^i <^sl 7>xl rl-^ Afl 

S.7> '^ST^uj-^ ^^fe ^^(Sanchez-Ramos., et al., 
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^^ '^A' 2003/7/30 



Exp. Neurol., 164 , 247-256(2000); Woodbury., et al., /. Neurosci. Res., 61, 
364-370(2000); ^ Deng., et al,, Biocbem. Biophys. Res. Comm., 282, 148-152(2001) )<5l Si 
o.p^. ^1-2.^«^1 A A-^ ^-^A^t\^ ^>il^(Azizi., et al., 

Proc. Natl. Acad. Sci. USA, 94, 4080-4085(1998); ^ Kopen., et al . , 96, 
10711-10716(1999) )ol ^xif. vc!^^^^^ :?><g #7H1S# -f|-S.^^ 
^ IJ-'^, ^ -il^^lS-S. ^^^l^lfe ^A>oi;^>(transcription factor)» >««>-S-«>^ ^<^1 -S- 

15> ^S.;^l\i(neurogenin), D(neuroD)^ %'^<^ ^^^^ ^fe ^7l>«§ 

(basic helix-loop-helix, bHLH) -^^^ ^A>oi;4(transcription factor)S.>«.i 
E12 E4731- ^^11*>^ bHLH ^2:^ ^^-^^^V ^^^IS . 

E-box(CANNTC) £^ ^#7ll N-boxl- i^t^Vfe DNAAil^fl ^l^tb^. o}^^ bHLH ^2: 

:g^:^ojol ^i4(Lee, Curr. Opni. Genet. Dev., 7, 13-20(1997)) 

7lAili» Jl4^-^S. -il^^miS. ^^^1^1^ ^-^^ :?l:<g #7l4i«fl TtS.;^l1\d 

(Neurogenin) Sfe ^S. D(neuroD)ii|- bHLH ^fl^Sl ^^'^V^^V* £'a«><=«^ ^^^^ €>^>^^V 
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120048683 



^^ "a^V: 2003/7/30 



19> ^7]^ ^-^^^1-71 ^ #7Hlioi] ^;^fl§V^ bHLH ^^>^ 

20> ^i=§^ ^^'S*^ :?V«^ #7H13LS.^B1 <a^>^lil- >ll^t!rt}-. 

22> ^ ^^"^l^-l bHLH ^^l^i^ ^Al-ol;^>S.^ ^^^^^ ^'^>"?l^l-(neurogenic transcription 
factor)7> A>-g-^ ^ 9X^^, ^^^^ ^^Y'^A -B-^t^VS.^, #<H , 1 -^^^> 

(Genbank Accession No.: U63842, U67776), Tt-S.;*ll\i 2 ■fr^;^>(Genbank Accession No.: 
U76207, AF303001), TfS Dl -H-^^>(Genbank Accession No.: U24679, AB018693), MASHl 
-fi-^^XGenbank Accession No.: M95603, L08424), MATH3 -B-^^>(Genbank Accession No. 
:D85845), E47 -fi-^^>(Genbank Accession No. : M65214, AF352579) *S7lAi^ ^je.S-^B^ 

•a^l^l^ cDNA* #S^-a1-7lt+ ^>a^H ^>-§-^ ^ 9X^^, ^^«>7luj- -^Al-t!: M- 
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^■R)20048683 '^^V^ 2003/7/30 

3> ^ #7lAfl5.^ S.^tb (peripheral 

blood) ^ >lltfll(cord blood)S.-¥-Bl ^Bl^H ^\-%-^ ^ Si^i^l. ^^I, ^ 

4> ^ ^^<^>^i #7lAi1iofl ^;«fl«l-fe bHLH ^A>oi;^V^ ^o]^ ^J-'^^^fe bHLH 

^A>oi^].» sEfe ^^^» <^l-§-«1-«^ ^liifls. S'a^ ^s. ^^1^. wV^^^I- 

Tflfe ^7] bHLH ^^}^/^V ^ ^m«>fe -B-^^V* ^7] :?V<^ #7l4iS S.'g*!- 

5> '^7]«>11A-1 :?><g ^7lAflioi] bHLH ^A>tl^> S.^ ^ S^^Vfe -fr€^>» S.^^^ 

7] DNA-^# Bli#^ <^l-S-«>^ ^^o}"^ ^>-8-«m ^^HS. 

JLellol^i^(electroporation), ^lHS.ia>ole.^^« <^l^«l-fe «<}-^ * <iHlic«><^ls1^i-l: o]^^^ 

^lelai* ^]-%-^^ ^^<^1 i^V^^^tfl, bHLH :dAl-^;^>» sflHS-HHBli: ^^<^ ^ 

cQ^}.cS{ 7^]^-^ ^, o] ^repackaging) M]S.^ ^^S.'a^Val, ^^S.'a^ 

o.^..^ :^<g ^7]4i6i] bHLH ^A>ol^> -a-;^7;># S.<a-^ ^ $Ztf. ZL >S-7l 
S.w1-ole|:i ^^c^ jE-g.^ ^^i3>?1# <^l-g-«>^ bHLH ^''•V^^V -^^7^7} S.<^^^ bHLH ^a>oi 

26> ^7] bHLH €A>olj;V -H-^xV7> #7l4i^ i^ , e^. ^1«<}-. 

^;^5)fe tflAi ^Tfl i|<H, >^1^^ ^(in vitro)<^>H 
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%^ 2003/7/30 



7> 10 ifl^l 30 iimol 3Es^#fl(forskolin)^ ^^sl-s]-^ ^o] hV^^i^V 

n^, S = ^Sl^7l 5 vfl^^l 30 umol "SSl^ 5-^}:^}^-^^]^]^^ 

(5-azadeoxycytidin)^ 3 tfl^^l lO^^b ^e^*>^ t^^^ Jl^J-jI- #1=^. 

7^;^1(N2 supplement. Gibco)» ^7^0^ v^^^^^S.^ ^:^Jl-^^ ^ ^t]-. >S-7] 
#7lAfl5.sl afl<y:ia11;^H ^7l-s|^ N2 Jl7j-;^l(i00x)fe 1:100^5. s|^§l-<^ A>-g-^l-^ ^^1 

J9> ^ ^x^^ bHLH ^^^^ ^'''V^^V* ^•i^ #7Hli^ ^^4S. 

^^^^ #3^:e.7l ^2::^(striatum)«^ TrS.;*ll\i ^l^^-^S ^^«> 

:^<^ #7H13E.» ^ MAP2(microtubul-associated protein 2), 

NF200(neurofilament-200). NeuNCneuronal nuclei) ^^^^l^^ "^1^9 ^]-%-^}^ ^^^^ 

^tj- ^-i^^ ^^«V^. -^-71 ^^^^ ^>^>*?1:^>« ^-S^l-^l ^fe #7Hi-l- ol^f!: 

30> o]st\. :^o], ^ ^Tg^ bHLH -tl^^^^ -n-^^>7> S.<^^ ^>'^ #7)4^ S£ 

^7l #7H1SS.-^B1 ^^^a s^^l^-i^H, 'Ss^H^, -^^^^ 

(Huntington's disease), ^^^-^ ^^^(amyotriophic lateral sclerosis) ^ i^^'f' 



29-10 



^K)20048683 ^^V= 2003/7/30 

(stroke)^ X^^Vfe €^ afe ^tb ^"^-l)^ 45. ^ -B-^^V ^m<^ 

■fi-g-*>7fl A>-§-l[ ^ Sit].. 

^eltb #714^611 bHLH -^^;^V» :£'a*V«=^ ^^tb ^ *=>1* ^1^^ 

^^Al^ tJ^^ o^7H bHLH :a'«'>?l;^> -^^:^>1- H^«>^ ^^4^^ ^^^15^ '^V-^-^ ^ 

• and Stenevi, 1979 Brain Res. 177 . 555-560) ^^(Lindvall et al.. 1989 Arch. 

Neurol 46, 615-31)71- ^att «<}-^^ «=»l-§-* 4^ 
34> ^7l >tl:^Afl3o:i 1^ ^<^%=^ ^1S.«>J1>^1- ^Vfe ^'^^S., ^;^>^ 

€^ ^ 313^^<^ ^^«^1 7>^-S>t)-. 
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120048683 



^^ 2003/7/30 



5> 2.tb, ^ bHLH ^^^^^ ^'^V'il^} SE^ ^ S^«>^ -B-^^}!" 

!6> ^7M>^^ bHLH ^^^^J ^>^]-^^]- -ft-^^V* 1, 2, ^S. Dl, MASHl, 

MATHS ^ E47 ^^slfe *>M- -B-^^V ^A>oi;^].o^ ^^^V^ 

59> 1) #^^fl#l ^ ^7l4i^ 

w> 15 me Al^^ofl 4 me^ HISTOPAQUE 1077(Sigma>*«» ^ #^^19 (^>^^^ -^^^ 

^^<^A-1 400 X gS. 30^:?!: -^^a^el^V^icl.. ^>a^Bl ^ s^^^^ ^^-^ <^l-g-«H 
m*-S^#(buffy coat) 0.5 m«» 2:^^i^7ll ^fl#i^l-<^ ^^-^ '^1'^:'^ ^^-§-^-S 10 M7> a] 
^^<=>ll ^^1 250 X g'^^ 10^:(t ^^^^^ ^ ^^^^ «1sl3L, 10 me^ ^ 

7>*H ^^^>0 ^^^m ^. 10^^ 250 X g<^^^ €^^51*>5|T^. 2^ 
^^^Alth ^, 10% FBS(GIBC0A»7> ^7}^ DMEM 4^1(GibcoA»c^l 7l-*>c«^ , 100 

ml ^^M]S. -§-7l<>fl 1 X 109 AflS7> ^^*>^^. ur<}=-S-7l» wfl<9=7l«:^ l#Jl 37 

1C<^>«.i 5% olAV^^^ ^ 95% ^7l« ^#-S>^A-1 4 A]:?]: ur<3=«>5^^. "^H-H «11 '3=-§-7l si 
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%^ 2003/7/30 



4^* >^171^>71 ^flS.-g: ufl^^l* 7>€?h<i^ i3l)<g=7l 

^7]4S. i3fl^l(10% FBSCGibco-^V) + 10ng/m£ bFQfCSigma^V) + 1% 3Jflul^^/^iH^ST'><il>il 
(GibcoA» + 89% DMEM(GibcoAV))<^l^i ^flo^^V^trf. 2^ flfl^l* ia^l*>^^ >Hli» 

«fl'9=-§-7Hl ^ 80% ^S. 4i7V tQ-tII 0.25% m^^/O.lmM EDTA(GIBCO)» ^l-§- 

*Vc^ 45L» ^ i^fl^ls i:20^s. sl^tb arJ=-§-7H>«'i :^ltfl«r^«V5li^. 

^ ^^fe 10% DMS0(SigmaA»7> ^7^ <^l-§-^^ ^^JS-^^V^tq-. S. 1^ 

3> i^A] 3) #71^113.31 tf^:^^ 

^ #7H15E^ ^ flti|>mss.^ ^^^^ 

i5> 1) ;^1^>H1S.S.^ 

16> :?>'^ #7lAili» :?V<g #7lAfl3L nfl;^!* <^l-§-*><^ «fl*y=-S-7H 7>^ ^>7fl »11«^c3= 
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^ ^5l-H-:£nfl:^l(luM ^>«^>^B]-^(dexamethasone, Sigma>«>», O.SmM Tifl^-o]^:^ 

^^^(SigmaAV), "?1#^(10 fig/mil. Gibco^V), lOOnM ^SpflBl-^Cindomethacin, Sigma>^», ^ 
10% FBS(GibcoA»» DMEM(GibcoA» «fl^l)<^l^i 48^1^ «r«ft!r ^. ^l^^li -fh^l^^fl^l 

(10 /ig/mH ^ 10% FBS* ^-fr^V^ DMEM i^^^ ^ n^^^ ^ iL^ O(oil 

red 0) -^Al^a^ s. 2A<^ ^A^^^. «=^7H^ ^^o] ^"Q^l^B 0<^ ^7)1 

^<H^ M]S.^<^] ^^^3£)^o.s.s. :?><^ #7lAiiS.7V ;^m>^l3LS <y: ^ 

7> 2) 

A11J£# t^<^ ^ 4^ 2 X 105 AflJL* Al^^oil €^^s1tb ^. 0.5 m<l^ ■¥-m^ 

-frSUfl^KSO M DMEM(Gibco>«>» , 0.5 mA 100 x ITS(0.5 mg/ml 4i 0.5 

mg/ml 0.5 j«g/ral Sigma>««», 50 

Bl-^'i'ii-^^^CSigmaAV). 0.2raM 100 nM ^>»'H^^(Sigina>««V) , ^ 10 ng/mft 
lGF-pi(SigmaA»)» 7Vtb ^ flr<J*VS^^. «fl^l« 3<^a ^^-2.5. S^l^V^^i 3^^ ^. 
4% sj-e^-^^^cil^lS. -§-^^3. JI^^Vji, ^€7l(microtome)S. ^ ^>»'l^ l-^ 

(alcian blue) <^^'^ ^^1«V<^ £ 2B"^ q-HVxfl^t^. <^7HAi :e.^ol . <y:^io> ^^^c>\] 
<?a#^li^ 4i ^^7l^^^ol B|.^7fl ^^^7j-(iacuna)^'=^l 
7} ^y^m^ ^^S.^^] :?><^ #7l4i7V <?1#A^15LS. ^^^^l^^-ir ^ 
19> 3) 

50> :^<g #7H5tl- #7Hi <^l-8-«M «r<f-§-7Hl 7>^ ?:V7fl ufl<a=t!: ^, 

S. ^^-H-£wfl^l(10 mM S:i:2^Il<*lB.(SiginaA»..0.2 mM <i>^3Sti|lol:e_2-5E^^5|]ol 
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1W020048683 t'^ ^^>: 2003/7/30 

:&(SiginaAV). lOnM ^AHEl-^(SigmaA» ^ 10% FBS(GibcoA»* ^-^t}^ DMEM 3"^ 

«>JL ^ SAXvon Kossa) ^ a^^Bf;*!! <^^^ ^^^^ 2C % 2D<^] ^n.^^ 

Alc>5|-B^olE(hydroxyapatite) ^^^1 ^^o] X\]S.S^^^] ^^^^ a>^S.-^b1 #7^13. 

■2> 1) TrS.;^l\i 1 5llHS.i3Hrt|^ 

3> A-l^^Ji: 1^2^ ^e]JL^#B(|^B)-6ls.l- ol^^l-o^ Balb/c ^3^5.^^) DNA» 
o.^ PCR-g- «^<>|^ -iV^-i- TOPO TA SS.^ 7lH(Invitrogen)» <*l-8-«><^ €-S^«>^ 
S^^^ '^7]^^'^ -TT-S.;*ll\i 1 '9r^:^}A ^^^^ S.%^<=>] 

\i 1 -fi-^^># EcdRl^S. ^^tb pMSCV-puro ^B^i (ClontechAV)s!l- -^Ml T4 DNA e|7>;tll(RocheA» 
S. ^^^]^ ^ tfl^^ DH5a<^ ^^S-^a^l^^ pMXV-puro TrS.;^l\d 

Kneurogeninl; Ngnl) ^^7^7} ^SJ^ pMSCV-puro/Ngnl ^l^^V^i^. "fr^ 

£. 3<^ M-^^^i^. 

55> pMSCV-puro/Ngnl ^B^» SrfiiJ^lolH ^^^^S. 293T/17 4^(ATCCA> CRL-11268)«^ 

1 ^^(Chemicon)l- ^fl^^ 1:^^ ^^^Sa^^. ^ ^ 4<^ 
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%^ ^;^>: 2003/7/30 



tfl^o.p^. pMSCV-puro/Ngnl ^Bl7> 293T/17 ^S^lVi 1 ^^^^ ^ 

•7> pMSCV-puro/Ngnl i^ii^llo]^ ^^'II^S. BllHS-WVolslai S.^(packaging) 

4^91 PA317(ATCC CRL-9078)£^ PG13(ATCC CRL-10686)^lS.'=1| ^^H'^J-sl-'^ 48>««m ^. 

^ -g-^^ ^^*V<^ -7or<Hl ^V-§-*>^^. 

59> ^7]xil^l. 100 mm ti11*y=-§-7H 70%^£ ^>7fl Bll«3=tl: ^, ^^Hl 2«^1'H 4 

1 ^HS-«V«>l5lii: -§-"^<^ $s|«.€(polybrene, SigmaA» 8jug/me<il ^7]-^^ 7> 
«V«^ 8 «fl*y=*>^i^. iSllB.SBl-<ilslri -g-^-i- ;^ll7l-srl-ji 10 :?>«3 #714 

1_4^ :?>«g #7l>flSl- H^^^S. t^<H^<H l:20^S. ^l^«fl 

5^i41tifl'y= ^1 #S-^'><il^(puromycin, Sigma^V)^ 2 jUg/M ^] ^S.^ ufl^H ^^HV 

1:^^ ^'d^VS^-^T^^ . =L ^^fe 2- 5<^ M-Bl-vfl^T=l-. <^7H1'H Ji^'^l, Tf^^l\l 
1 •^:^7\7} S.<a€ #7]45LS1 ^^^<^>H 1<^1 ^^^^ ^ '^^A. 
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3^6] ^^a. -^s.«V7l ^l^ll. 5 X 103711 Afl5.» l-2l-D-e1>il2l- ^b^-^ ^-^^Cz^-z^- 0.1mg/ml<>l 

vfl^l 7 '^ty ufl'a^^Vjl, ^'"'1 F12/DM0I(Gibco^»«fl^H lOumol/*^ S.=.iii#^(Sigma'»'»3l- N2 
:a-7j->ll(100x, GibcoA»7> 1:100^S. n^^}<^ ^7>^ ufl^Hl^^i 1^^ ^1 i^rJ=*>^T=f. 

i3> 2., ^^S^l^^l- <g'^i^^ ^13«1-7l ^«fl -^^V -^^S. 1:200.^ ^^tb MAP2 

^ (Sigma). 1: 400^3. NF200 T:V#€-*^^KSigma) 2.^ 1:100^S sl^tt NeuN % 

^KChemicon)* A>-§-^>^ui, ^7] <^^7i\- ^j-^l* ^%^}7] ^^}^ ^l^V (Vector 

54> ^S.m: ^-ar^g ^^(PBS)-^-^. ^, 4% ^e^-S.f-'Stfl^lH.-g-^^S. ^ 

■ar«HlAi 201::?]: ul^^m^. ^7l jl^^^ >^l3£l- PBSS. 3^1 '^H^^V^. 10% ^ 
(normal horse serum; NHS) ^ 0.1% X-100* i^^Vfe PBS«^1 ^■&<^]^^ 2 a1:?> ^ 

-i-S.5g*>^tl-. ^:^> 10% NHS ^-^ PBS«^ ^ol 4'C<^l'^i ^*?]: ^-§-^1^^. 

0.1% He|^ X-100 ^-B- PBSS lOl:^ 3^ 4^*>^. PBS«^1 o]^} -^^"^l^^i 1^1:?> 

^-g-Al^ ^ 0.1% HBl^ X-100 ^-^ PBSS. lO^-i^ 3^ 'Hl^^V^T^f. 

35> n S 6*^1 «=^7HA-1 JL^o], ^S^IlTd 1^ ^l^^^S ^-^^l-^ 

t^"^ #7HS.<^A-1 :ar1.^ ^:^#7l(neurite)^ 5^:21. '^'lel^ ^^#7]^ ^ 

^#7H1 ^o-|:^o.^ ^-S-«1-fe NF200. MP2<^ o^^^^S. Htt TfS->ll\i 1^ 
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8> 5 : Al^^xflC//, vjtro)<^M l^q- E47 D13^^ E47* ^^^V^ # 

7> ^l^^^fl-Hl^i #7lA^l3L<^l ^S.>fl\i 1 TfS. Dl^ ^^A]^ 6.S.>i^ ^^AflS^ 

^S. Dl -^^/^XGenbank Accession No.: U67776) E47 -^^^XGenbank 
Accession No.: AF352579)» ^'a^><=«^ ^S. Dl ^^^B] ^ E47 ^-^^^11- z^-z^- :^l^*>^t^. 
2 X 105 7fl ^^^7\ ^^9X^ lOOmm ur<3=-e-7H 1 ^^^B] + E47 ^^^^ Ifig 

^S. Dl ^"^^^ 4/zg + E47 ^^^B^ lus-^ ExGEN500 (MBI Fermenta^V) IQfd, Iml 
^ O.lmM NaCl 7V«H 2^]:?]: ^^i- ^^£.<^Jtl- ^. wfl^l* «7l45L m] 

S. jE;^l^l-^rl-. 24^m<>l ^^j-^ ^ Tsfl^l* F12/DMEM(GibcoA» N2 ^^^^ilOOx, Gibco 

AV)7> 1:100-^3. ^-i^^*^ ^7>€ wfl^^lS. Jil^l^<^ 2'g:?> c-l «r^*>5i^. «fl'y=€ ^ 
^^•flS^ P>7^<tl NF200(neurofilament200, Chemicon^'^V), NF-M(neurof ilament-M, Zymed^V) ^ 
p-J^l:^ III(BAbC0'^»7> ^-^sl^^lfe- Bfl*<3='33!^ NF2000<^ tfltb NF-M<^ tfltb ^ 

38> ZL S. 7«m i4Bl-ifl^j9Li3^, 13i|- E47 2:^ ttS. Dl^l- E4701 :?3:*3 #7] 4^ 

<^l^i ^^^-^S^, -41^^15.^ ^>7^^ NF2003!!- NF-M ^^-^^^ ^€"^<}=<^1 ^7}^}SLS. tl:^ #7] 
M]S.7} A1^^S.S. ^^^^-^-^ ^ III ^^^^ ^^>fli ^«:»1^^ 
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0> 1) *^l^-§- #7lAll£^ 

l> >«^lvfl«^ <:>Hm 1^ ^^*>^ #7145.^ €^H1 33^ ^<^1 ^w]*>^tl-. 

y^] o^^^ :^^«V7l -91^ tflsS-^S-^i p-^^S-AlrV;*!)!- ^"S-Sl-fe #7l4i(MSC/lacZ) 
» ;«il2:*>^^^. ^Alofl 2^ s|lB.SwVolsl>i ^^ ngnl -B-^^^V lacZ 

■fr:^x^V» ^12:^ ^^i^ #7lAfli# ^^^^aH <^1^ 

^ lacZ £fe ngnl -^-^^m ^^^^ ^'^#7l>^l5.« <^1^-^ ^ ^^l*>7l^tb ^^-^ 

S- Hoechst 33258(Molecular probe^^^V)^ ^<S^(pre-stain)«>5l^. Hoechst 33258 ^ 
lacZ ngnl -B-^t;!-^ ^^*Vfe ^7l4£^ till^l<^l. ^£5. Hoechst 33258-1- 

24^1^ ^<a: ^7>^l-c^ Bfl<^<J=^o.s.^ ^ ^ lacZ Sife- ngnl -B-^^V* ^ 

^*V^ #7H1S.» 0.25% EDTA(GibcoA»S. ^<^^ ^ lfjV% 3 x 103AflS« 

St«>:£^ PBS(Gibco>^»S. sl^^M >^>-§-^>^^. 
'2> i^A 2) '^S:^l<5l<i=] (transplantation) 

'3> iiiHe|-ZL-T:l-^sl(Sprague-Dawley);^l ^^^^ ^J-^(250g)((^)^^BVo]^^a)^ 6\ 
'4> niT^l^ 350 mg/kg^ «1-ol = sllc)lH(chloral hydrate, Sigma>»'V)lr ^^^<^ ^'^^^H 

(stereotaxic frame)<^l Ji:^^!?^ ^'S^^H ^^7> -S-^^ol;^l g^Tfl ^^^Tll Jl 

^*>^t:^. ^7fl^ ^B^^^^ 70% <^^^S. >5i^«>j1, -^-^ 1 cm 't^^-^S. ^ 
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711*1-^1=1-. o]o]^^, 10 fd n^"^ ^^1-7H1 MSC/lacZ Hfe MSC/ngnl 3 x 103 S.^^ 
PBS 1 iEi«» ^A>7l ^olcfl ^^X\^t^, (bregma)^ ^Jl ^-^21^ ■^ 1, 

ML 3, LV +4 ^S.^ SAl^V^cf. ^f-^* «^l-§-*V^ ^7ll#^^ # 

<^ ^^^(dura)* ^, 3^1^^ ^A>7lS. ^^t!: ^S-^l ^ 0.2 /d/^^ 

1 fd^ ^S.m: ^ 20^ ^Sl ^x^y} o}^ ^^:\■7]m^ 

^ ^711^1-^ ^^^^ wf^^ <*i-s-*v^ ^-^tyjL 

^^S. ±.^t[^t\-, o]S.^^ ^^ ^^^J^7] ^77}y^] W<^1 tlr^^ A>ol#SiiiS 
H ACcyclosporin A)(SigmaA» 5 mg/kg* ^^J-cfl ^<a*>^T:l-. 
5> (^;^1 3) 2:^^^ >ll3l- 

^^>^fl^*>jl. O.IM ^^^(PBS. pH 7.4)<H1 ^Bl-i#<y:T^ll*l:E. -§-^0.^ 

(post-fixation)«1-5l^. 30% =fr5LS.^«^ 24 o]a^ ^^^]^ ^ 

o] #el-o-|T3 ^^7Ksliding microtome)!- «^l-§-*V<^ 35 m ^^flS ^d^^i^r^H ^1* 

Silane^l ^ej-oj^CMUTO PURE CHEMICAS CO. ,LTD>««1-, Japan)<^ PBS<^1 ^7> 4 °C 

77> s. 8^ lacZ ngnl -fr^;^>7l- #7l/flil- 'id2:^(striatum)<^l 

<^H*><=^, 2^7> ^ ^^^1-71 ^^}<^ Hoechst 33258 ^^1- ^ ^fe 
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8> [3. 1] 







HSC 


45 


MSC/Ngnl 


54 



9> S. 8 ^ 3L ^ 9X^ MSC/Ngnl o] <^H€ ^-f MSC/lacZ 

«> 4) ^^^i^^tl-^^'S'i^^Ciramunohistochemistry) 

ii> am^^^] #sI-o1:E.» 1 X PBS/0.1% He^^X-100<^1 30 ^7>^^i=l-. ^ 

^<g>{^s^ :^ ^/^IS. wl^<^l^ ^-3-* -^l^ 10% (normal horse serum)^ ^ 

<H -S^*^!^-! 1 ^1^ ^-§-^1^^. ^:^> l:400^S. ^^tb NeuN 

(ChemiconA»4 1:400^5. ^^tb GFAP *j-^l(SigmaAV)» A>-§.*Vo=t o.c^ , ^^<^lAi 2 a] 

^ ^-§-^mT^. <=>H^i 1 X PBS/0.1% HBl^X-lOO^S. 15^-^ 3^ Afl^§>5a ^.p^ , ^7] 
•^^1- a^^l^ (Vector AV)1- :»ll2:^A>^ ^l^>^i<^ ^-sf 

A>-g-^>^t)-. 2:^1 ^"^^ Hoechst 33258<^1 ^*§'5^<^1 <^lfe 

32> 3£ 9 S. 10<^lAi ^^'^l. "frS-^M 1^ ^l^^^S. ^-^^m #7l4a7> tfl2:-S 
(MSC/lacZ)*^ til^V*:^ ^^«>7ll ^l^S. ^^^SS. ^^«V^^-i: ^^«>S^. lacZ* 

^^*V^ ^^«g#7l4S.2^ ^J^^li(astrocyte)^ ^>?1^ GS'AP'^l 
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*Vfe '^S^H<^1'H ^^^5.7> NeuN<^l M]S.S. ^91^} 

^ 48%^:£<5lal, ^ 13%^T=1-, 



^ ^^^life J^^l^-J*!^, i=l^^ ^^^^<=11 

^tt ^"^11 ^m*>7] ^tlr M]S. tfl^l Aig3!|- ^^J^V ^1S.A^<:>11 ol-§-S)7ll4. ^q=7fl^<:>ll 

9X<^ ^IrJ-^ z^-f^ <?i^# pcflSS. ^^711 cl-S-^ SiT^. 
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*7lAili«>llAi ^7l^^ i-f';d-:ilBl-M-^ (basic helix-loop-helix. bHLH) ^^l*!^ ^^^^^ ^ 
^>^;^>^ ^o]^ i^^m. #7H13L» ^^A^liS 

(transdifferentiation)>^l?lfe . 
[^^^d- 21 
^1 1 ^<^1 ^<^^i. 

bHLH ^^>^:^l-7> Tt^^^l^i KNeurogenin 1), ifS. DKneuro Dl), MASHl, 

MATH3 E47 ^^^^ c)]^^ ^'^V^^V afe o]^^ ^^^S 

m^^^ 31 

bHLH ^^^^^ ^^>^^1- afe %^d^^^ -B-^^V# ^'S ^7]^^S. 

[^^«d- 41 

bHLH ^^^^^ ^-^>^^> 2.^ s^^Vfe S.^^>^ w>c.lBl^i 

[^^«d- 51 

^1 3 «J-<H1 
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^1 5 *J-<^1 ^<H-^i , 

5 ifl^l 30 umol 5-<iWTill^>«»l^lBl^(5-azadeoxycytidin)^S. 3 tfl;^! 10«g:?V ^^5lt!: ^ 

10 vfl:^1 30 umol S.Siii#^(forskolin)^S ^B^^V^ ^^^^ . 
81 



bHLH ^1^ ^^^^^ ^^>^^> ■fr^^>7> #7l4i ^7l :^<^ #7l4iS.^Bl 

101 

^1 9 $X'^^^. 
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;g^ol 2^^^4<|^, ^s«"|-c>H, (Huntington's disease), e^^^ 

(amyotriophic lateral sclerosis) ^ H^f-Cstroke)^ £^«V^ ^ «>M-<^l7lt+ ^ 

111 

-^a^^lSfe #7lAfli6fl bHLH Ai:^^^^ ^A>oi^> :zi 

€-^^1^ ^^^m ^^^s s^^l-. 

I:^-?--^ 121 

bHLH ^>^>^:^> :=L s^^Vfe -B-€^V# ^-fr*>^ 

i-g-^m. #7l45L» ^^Aflis. ^^>«l7l7l ^tb ^IH. 
131 

>ll 12 9X'^^^. 

bHLH -41^^^ €>^>"?l^>fe 7fS^l\i 1, TfS. Dl, MASHl, MA'IH3 SEfe E47^ ^^-2. 

141 

^1 12 ^1 13 ^<^>H , 
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31 




• aal(3447) 



[:£ 4] 

293T 293T/Ngh1 




5] 

MSC MSC/Ngril 
Cyt Nu. Cyti Nu. 
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